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４０TInspiteofsohighappliedmagneticfieldtheencrgydistancebetween
groundstateandlowestexcitedstateof3H4multipletwasfOundrather
invariable、Thisphenomenonpresentssomedifficultiestoexcitetheelectron
shellofPr3＋ions・Oursimulationseemsratherrealisticbecausethecalculation
methodgivesanadequatedescriptionoftheDF3magneticsusceptibilityat
appliedfieldsuptoSSkOeatleast、
ThepolarizationtransferinthesurfaceofsolidPrF3betweennuclear
systemｓｏｆ１４１Ｐｒａｎｄ３Ｈｅｃａｎｂｅａｃｈｉｅｖｅｄｉfthetransitionfrequenciesofthese
sortsofnucleicoincidewitheachotheratcertainexternalnlagneticfieldThe
141PrnucleartransitionfrequencieswerecalculatedfOrappliedmagneticfield
ofthevalｕｅｕｐｔｏ４０ｋＯｅ､ThenthesefielddependenciesfOr141Prnucleiwere
comparedwiththedependenceofnucleartransitionfrequencyonmagnetic
fieldfOr3Henuclei､WeconcludedthatPrF3singlecrystalshouldbeorientedat
externalfieldsothatmlac,wherMcisthecleavageplaneofPrF3・
Importantaspecttomakepossiblethepolarizationtransferto3He
nuclearsystemistheabsenceofthedefectparamagneticcentersonthesurface
ofPrF3becausetheypreventthedirectmagneticcouplingbetweentwonuclear
systemsof141Pranｄ３Ｈｅ・Ourinvestigationsbyopticalnlicroscopyhaveshown
ratherperfectsurfaceofthePrF3crystalpowderparticlessuggestingthatthe
surfaceisnotabundantofthedefectparamagneticcenters・Theinvestigations
offine-dispersedPrF3powdersbymagnetometryhavenotrevealedlarge
amountoftheparamagneticcentersonthesurface、Moreover，wehave
experimentallyobservedtheresonantmagneticcouPlingbetweennuclear
systemsof141Prand3HestudyingtheNMRinnonorientedpowderofPrF3put
intoliquid3He,ＴｈｉｓｅffectwasobservedatNMRfrequencyｏｆ６．６３MHzand
teInperatureof1.6Ｋ．
ThecrystalfieldanalysisinCeF3intheframeworkofcrystalfieldtheory
hasbeencarriedout・ThecrystalfieldenergiesofCe3＋ionswerecalculatedin
rathergoodagreementwiththeexperimentaldata・Lowtemperaturemagnetic
propertiesofCeF3havebeeHstudiedbytheSOUIDmagnetometry・Ｔｈｅ
－２９－
temperaturedependenciesofthesusceptibilityinasinglecrystalhavebeen
measuredandcalculatcdfOrorientationofthecrystalmlcandHLcatcxternal
magneticfieldThetheoreticalcalculationoflnagneticsusceptibilityinCeF3
hasbeenfOundinagoodagreementwiththeexperimentaldata・Ｔhis
susceptibilityanalysisbasedonthecrystalfieldtheoryexplainstheanomalous
temperaturebehaviorofthemagneticsusceptibilityattemperaturesT＜ＳＯＫ
ａｎｄＴ＞ＳＯＫ．
学位論文審査結果の要旨
＿_SayjJgJ里ＱｘＡ型｡ｪeyLm具11jmlrQyjph-君の堂位論文Ｉ二つ１Ｋ塾_上記且名囚辮査委i員隆よる森読の後勘_巫
成、集旦且ａ且に且頭発議力１行ねれた１回目煙〈ii讃会をUhl宣學.､以工Ｑ主.量1Eilll主(熟ｌｌｉ)し(こjil1KすゑＪＭ).と
判定Ｌなα－
本輸工腫塑ま．，_研究溌巡ん、(1な｣山田】Ra系磁性雄の班窺塗征ゑた｡_鐙土類Ｑｈ隣〕VhLｪｌ２ｎｅｐｋ裳磁性塗
示．L:－０農JLmK-i瓢[ZL錘し低蝋、陸磁簔ｉＵＩｌ『i整式魚]§I熊』睦力蝉ゑあ_､_蓋の研究1勇健.BM-ZにＺｎﾆﾆ禿と至烹型位
を正碗に課ｲmr｡k息二・と態必要:njb_畳｡_多_くの鑓晶鋼須乏ZuZ三をjlii墹轆蚕攪をt露LLm-自らＱ裏鹸蒸摂られ
た磁化童よSL説囲上左｡…また曇…この方法塗_QeE3j具も適用_LL-5qK・以正Ｑ特ji雛Nmii化の変化を斑難度でｉ
解叛.Ｌた９－
－腕ＱｊＤＷ[BL上菰互乏Ｚ式.富に利用.室虹畳薗liM｛Win弧旦塗侵畳新.ｕ/L〕方法とＬ三者えらｎｎＬｉ魚父式士
三立山な携偏fmi法1三亙璽aj童使用丈量亙旗睦』麓liH究上嘩蝋Ｈ２_住_§HeL-と近い】11M(1k叢９１m｣層l波数を持つ磁
場簸逝息二と動：計蕊宣Ａら読想煮れ､_共11iIL的象磁気結合によ_1QmHii秘11b溌超こゑ｡_ま_ぬ_緩ｉｊｉｉｌ潔面Ｑ－Ｅｒ
式丈ZZhﾐ裳､縦虫心と_Lni言思と韮烏の鯛纏移I1ilをf三えゑ興旦amnkQy君は粉末城QErEa麟魁遂鰹jIllL～
噸但iml定嵯よ_’一二の物懲面は逸圭_p､多き_囚撤lmli性盛典溌発ｆｔＬＬｎ』窪虹二と_童閥帥>應藪し童１．次鷹,_扮
末hEaと臓佳§Hej三浸.Ｌた粉末ヱェHaQ-hM5uml定j鷺fj行い_と核上－３H旦櫨の閲'二共蝋的it且磁気結合の
在在を明.らなに.した具-以上の二と血ら本miiX住蝋上の裳(立Lに値丈量ｊＭ〕_と判断_Ｌ塵…
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